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%T^StitzrX possession of an invention titled : ^ J^^;^-^Q.5cfe..C+:'N.!^ ckcinn.Q.tin2.'rjn<^ <- 

no lawful ground of objection to the grant of patent to us; 
2. further declare the inventor (s) for the said invention is/are; 

1 . NAVEEN ANAND 

2. MTJNISH KAPOOR 

3 . SUBHASH CHANDRA TANEJA 

4. SURRINDER KOUL 

. .• . 5. .RATANX.ALSHARMA T^,^r^6, -^.-^/(-^^^ 

6 GHULAMNABIQAZI ^ AW f 

5 wo s,a,e .he said in.endon is an in,por„n, in or ™difle..,o„ of ,he invention, the par.icn.ats of «i,ioh as 

follows and of which we are the applicant: 

(e) Patent application no: 

(f) Patent application date: 

.We».c.....app,ie»o„,sd™^do.„fontapp,,ca.,„..^^^ 
this application deemed to have been filed on 

(e) Patent application no: and 

(f) Date of filiing provisional and/or complete specification 

7. That we are the assignee of the true and first inventor (s) 

8. That our address for services in India is an follows: C*^^ 
Head, 1PM Division, CSIR, -^^^ 
IMSDOC Building, 14 Satsang Vihar Marg, 
NewDelhi-110 067. 

,00,0 Fax :2696 8819 

Phone :26% 2560, 2696 8819; 



9. Following declaration was given by the inventor (s) 
• I/W e !!,c true and first inventor(s) for this invention declare that the applicants herein is / 

Date this /./..^^^ day of f^Qf^rch 20..«.3... 

Nami: (in full wiih expanded initials) 



are my/ our assigne: 



N A VEEN AN AND 

ML^nSH KAPOOR 
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SURRINDER KOUL 

RATAN LAL SHARMA 
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1 1 . Folio wings are the attachnjent with application: 
L^^i) Oiw4«©ftal / Complete specification (3 copies). 
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(0) Priority ciocument(s). 

(.^xP) S.oteir.ent and Undertaking on FORM-S. 

(q) Power of authority. 

ir) r^eRs..:...^c3^/^,...inCheq 



We request that a patent may be granted to us for the said invention, 

Date this l.l'P^.. .day of . . . ^.Cr^la , 20. .^.3 , 
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stereoselective, ch.moenzymatic process for the 
preparation of opticauy enriched phcnyg^ycdates 

as precursors of Taxol side chain 



COUNCIL OF SCENTinC & INDUSTRIAL RESEARCH 
RaflMarg, New De!hM10001, India 



invent,onandmemannerinwhichr,stobe.erforme<l 



The present invention relates to a novel ^hh off- ■ 
particularly discloses a novel proces for i 

-Kyi(2R,3S)-pher,ylg,yc,da,eof formulae 7 '"''""'^■'''^-P^^^^'g'ycldate ar,d 
synthesis comprises cohalogenatio. reJf , '^^P^^'-^'V. P™cess of their 
w^are represents C, ,o "5 I, " '^^^^'^ '"-"'a 1 

Phenylpropanoates of formula 2 w 2-halo.3-hydroxy-3- 

-ohydnns Of formula ; :rrrZl:Tr^" ' ~« 
represents as above, su^Z^tZZ'^^^^^^^ ^ 

Mo-3-.ydroxy.3,t,eny,propa oaT2rrr^^^ °' 

so.vent, thereafter separating th hydXl " "^"'"^ °' ^" "^^^"'^ 
3-hydroxy-3-pt,enylp.panoaL of ^u Ta^' T ' " 
(2S,3S,2-halo-3-acyloxy-3.phenvlpron ""^^'^^^Vsed ester i.e. alky, 

conventional me,t,r,H . Z °' ^ ^om the 

mixture bv 

novel as also the step of acid follow, h . ^^P^^sents as above is 

«on Of resolved 1^ ^ ' '''' '^^'^'^^^^ — the 
Plenylpropanoatesofformula4 andS nn, 2-halo-3-hydroxy-3- 
Optically enriched a,M,2s arph °^ ''^ 

« Of formulae r s^TZTT^^^ '"^'^"'■'^y^^^n,- 



. i thp' Pacific Yew {Texas brev/fo//a)(Wani e* a/ 
J AW ChemSoc. 93, 232b ^ oh „ _ 




10-Deacetylbaccatin-lll Isoserine 
. ^ .or/n<;f 83 1797-1805,1991). 

,0— . has .sen ^-^^J^t ^^^^^^^^^^^ .... concentrations 
ciosely related to Taxoi an o ^urs ^^^^^ ^^^^^^^ ^ ^^^^^^^ 

(approx. 1g/^g). can be eas.ly .sda ed ^^^^^ ^^^^ ^^^^^^ 

,rax.3 .acca.a,. ,t ,s a,so repine that a a^^ ^^^^^^^ ^ ^ 

CftemSoc, 93, 2325-7 1971). 

,C00R' 
.<^COOR 

. „o-,R^and(2R,3S)-phenylglycidates Of 
Therefore synthesis of optically actwe 2a3R a^^^^^ 

.r^iarandSwhicharetneKeyc.^^^^^^^^^^^^^ , 3 

(2R3S)-3-phenyiisoserine has becom isoserine chain . 

practical and efficient route to ^Vhthesise a ^^^^^^^.^^^^ 
Lre are number of repo^ on tne pre r -no, ^^^^^^^ ^^^^^^ 
biocherriicai or chemoenzymatic metnoa 

,rpmic 2-halo-3-hyclroxy-i- 

phenylpropanoate througn enzyii 
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-;^:;:::=:~rr^— ----- 

58. 1287-1289, 1993; C./ ^^07 ' 

Board Of Go.e.o. or 2! L '^'^ ^ '° 

-.Pa.. .0. e,ia..93a .oritrs^!: T:"'^" 

resolution of azetidinones (C. Si, et al fn" T °' 
R-N. Pate, e/a/, A^eJen On L ^993; 

™^ ... Pate, 
Frorr, the literature review it is quite clear th.T 

-solution Of racemic 2-halo-3-l 1 f " " °" 
-- a. io.o .roups a. ^ rtr^r ^^^^ ^ ~ 

"se Of bromo and iodohydrins via kin»f ^ ^"''^'^'^ 

desired (2S,3/,) and (2^ PhTn h ^^^-^^ of 
^een reported, the, te^tlt :;^^^^^^^^^^^ 

Chain precursors. "'^ °' ^Vn^esis of taxol side 

-Mnninter.ediates.and~^^^^^ ^ — of 

a J s; r x:;:^?' '° — ^ « active 

--M..-3-p.enWprZ^^^^^^^^^^ 

or .odine and R' .epresenrts C-1 ,o c 5 ' ''''"''"'^ '^-^'^^ 

an. iodohydrin intermediates ere tH I T"'^'^ °' "'"^ 

quanttetive yields and are obtained ' al™st 

compounds can be easily convert: ^~ 

acid and base catalysed .IT ^^^^^^^^^ 

Additionaliyuseoflipaefl? '"^'^^^ ''-ntitative yJds 

onransaiM2-f.aio-3:;::;;::r"^^^^ 

-stepsinvolvedlnreLrrrr^-'^^^^^^ 



incubating tne trans ^ J J ^ ,„„3 n/ger in an 

p.,«oation or '^'^^ ,M(2R3R).2-Mo-3-MroxV:3- 

phenylpropanoates of , ^„„,entional method 

acyloxv-2-halo-3-phenylpropanoates of formula oy 

of chromatography^ ,,t,rf„o •3RV2-halo-3-hydroxy- 

e. Reacting the opt-,ca„yenn.hed Mr.^^^ ^^^ 3,, 

3-phenyipropanoates of formula 4 wrth a 

pheny,.yc.atesofformoia. ,,,,,s,3S,-3-acylo.xy-2-ha,o-3- 
Reaction of unhy V ^^^^^.^ 

,n a preferred embodiment of the process of pr p 

rr:— L— « - —-rrr « 
~-"-rrri — r;r o, ...» « »■ 

::::i;r:. *~ — 



where organic solvent may be selPrfPH fr-,^ * 

oe selected frum water miscibJe so.'vpms surh 

:r;,r :r.::? - - - - 

out at a temperature in the ranc.- of 0 m^r 

pre.... a. 30-40»C. ,n step onne .ansfo^atlon o, compel 

o acv,a.e of fo^u.a 3, ..e acy,a,,ng agent ,s selected .on, ac , .^^^^ 



as a 



to u.^:!vi) or an acetate buffer -^rd tt,o m«r,f ^ 
After the compiation of t^p hv-^-.-'.-c;!^ . 

chromatographic methods conventional 

:np:r::r«;— — ^^^^^ 
"z. ::t •• • 

ene (UBU) and the like, the more preferred base is DBU. 



,3.S„«,— ^^^^ 

ester) first to alkyl(2S,3S) 2 Y ^^^^^.^ „r 

lewis acid such as Influoro aoet.c ao d, b ^^^^^^^^ 

by a base as described in step 'e . ^.^^^ 

invention. 
Step 'a' 

2 whe. x=Br and R- C«3 ^^^^^^^^ ^^^^^ ^^^^^^ 

Potassium bromate (4g, 24 rnmoi), w cinnamate 
pH 1-2 With 2M H.SO.. TO the resultant ^"^^^^^ , ^Omi) 
3,, 20 ..oi) in 40., acetonithie. .M — '^^^^^.^ 'J, 3nd at 

«as added to the above mixture over a P °' ,,3 
- reaction mixture ^-"---^^ with eth. 

complete (TLC montored). The resulting ^^^^ 
acetate (3x100ml), and combined organic ay. w w 
. 30dium sulphite — d by was puritied by 

contents concentrated in vacuo to 9- -ru ^^^^^^ ^ ^ 

crystallization (benzene: hexane, 1.1) to 

63°C (yield 70%). ,_r o.; Hz CH-OH), 4.38(1H, d, 

'HNMR (CDCis) 8-. 7.37(5H, s, Ar-H). 5.08(1H, d, J-8.25 Hz. CH 
J=8.24 HZ, CH-Br), 3.80(3H, s, COOCH3). 



Example (ii) 



synthesis of (±)^shyl 2-bron,o-3-hy^.oxy.3.p»,er,ylp™panoaJe of formula 2 

where x=3r and R'- C2HS. 

it was prepared from ethyl cinnamate (3.26g, 20 mmol) potassium brornata (4g 
i4 rrmo!) following the procedure given in example step 'a' (i), m pt 76-77°C 
yiela 3.7g, (70%). 

^HNMR{CDCb) 6: 7.38(5H, s, Ar-H), 5.08{1H, d, J =8.29 Hz, CH-OH) 4 54(1H 
d, J =8.28 Hz, CH-Br), 4.25(2H. q, J=7.11 Hz, CH.), 1.25(3H, t, J=7.12 Hz CH,). ' 

Example (iii) 

Synthesis of (±).methyl S-hydro^y-Z-iodo-S-phonylpropanoate of focnuia 2 
where x=l and R'= CHj. 

To a stirred suspension of methyl cinnamate(3g, 20 mmol), HIO4.2H2O (5 2g 24 
mmol) 12 ml water and 40 ml of acetonitrile, 1M sodium bisulphite solution (5 2g 
in 50ml) was added to the above mixture over a period of three-four hours with 
stirring and at 30»C. The reaction mixture was further stirred for 36 hrs till the 
reaction was complete (TLC monitored). The resulting solution was extracted 
vvrth o:hyl acetate (cxSOrni), and combined organic layer was washed with 
aqueous sodium sulphite followed by drying over anhydrous sodium sulphate 
Th. contents concent^ted in vacuo to give a crude material, which was purified 
by crystallization (benzene: hexane, 1:1) to furnish compound of fom^ula 2 m pt 
63°C, yield 3g (65%). 

'HN.'MR(CD0I,)5' 7 3<;f£-.|j - ' ="r.,.-, , , „ „ 

I ^ '.} . .J.(o „ „, , o.oo( d, J =8.42 Hz, CH-OH), 4.55(1H d 

J=8.43Hz, CH-Br),3.75(3H,s, CH3). ' ' 

Example (iv) 

Synthesis of (±).ethyl 3.hydroxy.2.iodo-3-pl,enylpropai,oate of formula 2 

Where x=! and R'= C2H5. 

It was prepared from ethyl cinnamate.(3.26g, 20 mmol), HI0..2H.0 (5 2g 24 
mmol) following the pracedure given in example step 'a' (iii), yield 4g (77%), m.pt 
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^H«>..3e.H,s,.-a,,.0S0H.. 
j=8.29 Hz, CH-BD, 4,25(2H, q, J=7.11 Hz, CH.), 1.25(3H, 



CHaCHj)- 
Step 'b' 



Example (i) , „hon«iDraDanoate of formula 

synthesis of (±)-methyl 3.acetoxv-2.bromo-3=pheny.propano 

3wherex=BrandR'-CH3. .nhwriride (12mmoi) and dimethyl . 

^ 1 tinn of 2 (2 5^0 lOmmol) and acetic anhydnde iiznnrT. ; 

'HNMR (00013)5: 7.45(sH, s, Ar-H), 6.23(1H, d, J 

C, J=10.00 HZ, CH-BD, 3.83(3H, s, COOGH3), 2.03(3H, s, OCOCH.). 

''''""=°":f,^: ^;";3g lOmmoi) and acetic anhydride (12mmo>) and N,N- 
Uwas prepared ,rorn2(2.73g^1m ^^^^^^^^ 

dimethyl aminopyndine (DMAP), m catalytic 
1.33(3H,t, J=7.12HzCH2CH3). 

:;::;s!f,«i3— -.^^^^^^^^^^^ 

where x=l and R'= CH3. 



™MR(CDC,3)a:7.40(5H,s.Ar.H,,6.15(1H,d,.=.n.5H. CP OA , 
' ---^^ HZ, CH-BO, 3. V(3H, s, COOCH.,, 2.00,3H s CH, " 

Example (jv) 

'HNMR(CDCl3) 8: 7.50(5H s Ar-Hl fi 1^,1 u . . 
J-10.S0 HZ, CH-B, 42iH o ■ 7 ^^^^^ 



Step 'c' 
Ex&mple (i) 



P 



... an. e.po.te. -^:Z:^Z: ^^^^^ 

con.pns.g MrCysed alcoho, and ^'V ,,,,, ,,,3) as ' 

formula 4 {250mg, 85%) ha;mg 3-acetoxy-2-bromo-3- 

(c-HC.) a. .n...o.vsJ ^ ^^^^^^^^^^^^^^ p.. 
phenylpropanoate of Tormula 5 (378mg, 
(EE)70%(chiralHPLC),[ab--36.4»(o,1.CHCb). 

„„as prepared froo, (*)-emvl -ace oxy ^^^^^ ^^^^^ 
o, formula 3. phosphate buffer (16m. 0.1M. PH ^ 

powder Of .pase .speM- , ,3 hrs. (45% 

following the procedure given >n s ep c examp O ^^^.^^ 

enantiomeric purity (EE) 86 /o, [ajo 

85%) having enantomenc punty (EE)73/.(cn, 



(cl.CHCb). 



r:l:!:'o. (a«.3«).3-Mro.V-a-.ao.3-p.env,p™pano.e 

, «as prepared from W'^"^^ -'7^' , ,„,„ene (1.6m,) and crude 
offonnula 3, phosphate buffer (1om, 0.1M. pH )^ ^^^^^^ 



Exti.i^pi© (iv) 



Preparation of (-)^shv8 -^o^ q u ^ 
't was prepared from (+)-Ethvl ^r.f o ■ 
Pow.e.on,pase ....... „,.;,jr„^^^^^^^^^^^^^ 

the procedure given in sten . ^' units/mg) following 

Purity(EE)95%, [ab«_9 30f^,__/ ''^""S enantiomeric 



n'~'7n^ V . ^^^"^9)°^ formula 5, phosoh^^.oK,,^..^^. 

(290mg) .as found .o have en nl " """''"'^^^'^ ^^'^^ °" ^P-^'- 
^52.0" (0,1, CHC,3) ■ (EE)>99%(ohira, HPLC), (a,.- 



Example (vi) 



Preparation of Methyl (2^'i^\'> 



a 



•V A Pthvyl (2S 3S)-3-acetoxy-2-bromo-3- 
, was P.pa.. -^::toj:— 3^ . 
phenylpropanoate (EE 73 /o, Asperg/7/us niger (Amano 

'pH 7.), toluene (0,7.0 and c.de PJ^^^^^^ ^^^^^^^^ 3tep exa.p.e (i). 
AS, 100mg, 12-15 unlts/mg) fo.low.ng the P--^" ' mg) was found to have 
,ne. ea h. the unhvdrolyzed est. ^^^^ ^ ,,,,, 
enantiomeric excess (EE)98'Mch.ralHPLC), Wo 

Example (vi-O ,2S 3S)-3.acetoxy-2.iodo.3.pheny.propanoate of 

Preparation of W-methyl (2S,3S) ^.^cHs. 

formula 5 by double .lne«c ,2S.3S)-3-acetoxv-2-iodo-3- 

, was P.pa.ed ^^^f JJ—rs^— 
phenylpropanoate (EE 76 /o, 350mg) ^ ^^^.^^^^ ^.^^^ 

pH 7.0), toluene (0.7ml) and crude ''^ PJ^^ J ^^.^ ..^mple (I). 

.S, lOOmg, 12-15 «f '^f ^^^^^^ ound to have enantiomeric 
The unhydrolyzed ester of formula 5 (300m ) 
excess (EE)94»/o(chlra, HPLC), No^' ^59.0 (c.1, CHCI3). 

Example (vlli) ,2s,3S).3-acetoxy.2.lodo.3^.heny.p™panoate of 

Preparation of (*)-ethyl (25.^ C.Hs- 
fo^ula 5 by double Kinetic ^ „s,3S)-3-acetoxv-2.lodo-3- 

, prepared from optically -""7' ^.^phate Puffer (7ml, 0.1M. 
p.env.propanoate (EE 60»/. ..e. Amano 

PH ^ 0). toluene l--'' ;- ^^ed ester (315mg)(72hrs.) was found 
AS dOOmg, 12-15 uh,ts/mg) J ; » ,43.6° (0,1 , CHCI3). 

to have enantiomeric excess (EE)73 /<,(ch,rai ^ 

Example (ix) 3R,.24odo-3*ydroxy-3-phenylpropanoate of 

Preparation of (-)-methyl (^R.^") ^ ,0 ^^^^^^ ^cetonitri.e, 

formula 4 by kinetic resolution m presence 



where x=l and R'= CHj. 



'^eaction temperature was maintained at 30°r Th» 
reacaon was monitored after every six i.ours After ,h °' 
(9hrs.,aoDrox 4 3o/. . .. =°"iPtetion of the 

reaction 

the mixture at 1 ,000 to ooo """" '^^""^'^^ -"^gin, 

The dear soiution and t e ceXr" ™ 
acetate (3X30 ml) Tf,e orlTi " ' "''""^'^ 
combined solven Mayer 1 7' ?^ 7' 

.0 furnis. a mixture 00^; T T r" ^"^^ ^""^^^ — 
were separated ,y 00^^017' ' : ""'^'^"'^^^^ 
acetate (9Z:3, as Te ^ ^ """^ ' ^""^"^-'^ 

Phen^ipropanoLoff:;: (-.3«,3.ydrox..iodo.3- 
r-"-.va^o,ysed ester met^'^^rsr^ 

»--(S.m.,..,enanti„purity(..,e./.ete:redt 
S4ep 'e' 
ExampJe {i) 

Preparaiion o f { '>)^meth^>>i / 2^ -r,.,, , . . 

R'=Cil3 ' "'''-^'^^'^'^''''^'"^^^^^^^^^ whem 

0-2 ml Of 1-8-diazabicyclo[5,4.0]undec-7-ene (DBU) was added tn . 
opt-caliy enriched halohydrin (200 ma^ affnJ> . ^ °^ 

-~=:==~==^^ 



\4 



step 'f 



formula 6 where R'= CH, ,„,„oanoate of formula 5 (200mg) was 

„M (2S.S,-3-aoeto.V-»^^^^^^^^^^^ ,,3 aaae^ and reaction 

aissowed in 4mi of metnano, and 0.2. of ^^^^ ^^^^^^^ ^^^^^^ 

fixture was sUrred at room '-P-^^ ''^^ 6. Excess.of solvent 
,e con.po.ndo, formula 5 to t e compj- ^^^^ ^, ,3,, 3nd 

formulae, recovery 150mg. 

r 1 25 -IR'^ 0° (C,1, CHCI3) 

compound 7. [alD -^Si-^ 



(3" 



We cimm 



Where R' represents C-1 to c 5 " " ''""'"^'^ °' ^ 

Phenylpropanoates of fon^ula 2 w re rZ '"^ ^-''^'-^-'^^'^-xy-a- 

halchycrins of fonr,.,a 2 to corresponlo 17""" " ^""^^^^^ 

^' ~s as a.ove, su.se^^ ^^^^^^^^^^^^^^^ ^ '^"'^ 3 .,ere . and 
Ha.o-3-Mroxy.3-p,eny,propa„oUo^^^^^^^^^^^^ 

I'Pase from /l.pergfc niger in an aou./ k ! """'^ """^^^^ 

organic so.ent, tHereai e rlr I tl '^"^ ' °' - 

-hydrotyse. ester U. aCXSsT^^^^^^^^^ °' '^"'^ ^ and 

formula 5 from the mixture v colnr , <>' 
— - op.,.a. enrlohet ' r 

POivder Of lipase from ,4„^, , ' '"^-""'^ ^ with crude dry 

o^an organic solventto^rthe^lir.::;:^^^^^^ 

PP«oally enriched products of formula 5 Zu7 Z ' " 

(2S,3S) ^-halo-a-hydroxy-ZLT " "'"^"^ --"^-^ 

•-a«ng the compound. I> .^4^4 7""'' °' ' «-'V 

halosuc-nlmlde such as N-t,romosucclnlmidrt led " 

bromate, periodic acid, U-dlbromo-5 5 dim! .1 k """"""" °^ ^"^""^ 

the lite. Mantoln, iodine, bromine and 



.o.su,tab,vca.ea out -.n presence 0 ^^^^^^^ din,et.v. 
,.ene, «me*ane, ,0.30% concentration. 

effected suitabV at a temperature 30 C. ^^^^^^ 

--P---=r;t::": I P-nce . an or.an. or 

gWcidate of formula 7 .s .^rbonate and the like and 

•,nor.anic base suet, as sodurnM-d^^^ ^^^^^ 

organic bases are se^c^ , 3^«c,o[5,4,01undec-7-ene (DBU) 
diazabicyclol2,2,21octane (DABCO), 1,» 

:r:t:r. - - ■ — — 

12 A process as daimed in clams i to 
has enantiomeric excess between 86-95%. 



Dated the day of March 



2003 
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documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
"^THER: kUA- r\m^ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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